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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 17-32 rejected under 35 U.S.C. 103(a) as being unpatentable over Mount et 
al. (WO 99/34033 A2) in view of Ji (US 2004/0018684 Al). 

In re claim 17, Mount discloses a process for detaching an oxygen-containing 
and/or nitrogenous layer (Pg. 4, lines 3-6) on a semiconductor (Pg. 2, line 31-32) or metal 
surface (Pg. 2, lines 19-30), comprising: contacting at least a part of the surface with a 
water-free nitrogenous liquid (Pg. 6, lines 1-4). Although Mount is silent on separating 
the surface from the liquid, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to separate the surface from the liquid at the 
conclusion of the process to continue any further manufacturing steps, if necessary, to 
produce a usable product. Mount discloses substantially all limitations except for 
wherein the water-free nitrogenous liquid comprises a fluorine-containing substance, 
whereas Ji discloses (Abstract) an etching solution comprising NPkF. It would have 
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been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the method of Mount to include NH4F in the nitrogenous liquid because 
NH4F etching solutions increase dielectric-to-silicon selectivity (Abstract), 
advantageously etching only oxide layers while not damaging silicon features on the 
substrate, as taught by Ji. 

In re claim 18, Mount discloses application of an electrical voltage between the 
surface ("working electrode," Pg. 6, line 10), the liquid ("supporting electrode," line 12), 
and an electrode ("reference electrode," Pg. 6, line 15) to a given voltage-time curve (Pg. 
6, lines 27-33). 

In re claim 19, Mount discloses wherein the nitrogenous liquid consists of 
nitrogen and hydrogen ("liquid ammonia," Pg. 6, lines 1-2). 

In re claim 20, Mount discloses wherein the nitrogenous liquid comprises NPb 
("liquid ammonia," Pg. 6, lines 1-2). 

In re claim 21, Mount discloses wherein the nitrogenous liquid is free from 
dissolved or molecularly bound oxygen, free from water, or both (Pg. 6, lines 1-4). 

In re claim 22, Mount discloses wherein the surface is part of a semiconductor 
substrate which essentially comprises silicon (Pg. 2, lines 31-37). 
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In re claim 23, Mount discloses wherein apart from nitrogen, the nitrogenous 
liquid only contains the elements hydrogen, oxygen, fluorine, or carbon or 
combinations and/or compounds of these elements or their isotopes (Pg. 6, lines 1-2). 

In re claim 24, Mount discloses wherein the surface comprises structures 
("protecting layer of surface oxide," Pg. 6, lines 27-28). 

In re claim 25, Ji discloses wherein an oxygen-containing compound 160 is at 
least partially removed from a surface prior to contacting the surface with a nitrogenous 
liquid (1 0035-0036, Abstract). 

In re claim 26, Ji discloses (1 0034) wherein an oxygen-containing compound 160 
comprises SiOx or SiCh. 

In re claim 27, Mount discloses wherein the electrical voltage comprises a DC 
voltage component or a time- voltage profile of between 0 V and 20 V (Pg. 6, lines 27-33), 
and that the metal or semiconductor surface forms an anode with respect to at least one 
electrode (Pg. 6, lines 27-33). The Examiner considers Mount's "working electrode" (Pg. 
6, line 29) to be equivalent to the claimed anode. 

In re claim 28, Mount discloses wherein the surface is subjected to a thermal step 
after the separation step (Pg. 8, lines 35-36 - Pg. 9, lines 1-8). The Examiner notes that 
the surface which has a nitride film formed thereon subsequent to the oxide removal is 
subjected to SQUID testing wherein the testing comprises lowering the temperature of 
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the sample to <4.5K (Fig. 5). The Examiner interprets this process to meet the limitation 
of a thermal step. 

In re claim 29, Mount discloses wherein the electrical voltage between the surface 
and at least one electrode comprises an alternating voltage (Pg. 6, lines 29-33). 

In re claim 30, Mount discloses wherein the oxygen-containing is detached from 
the surface in situ by the nitrogenous liquid (Pg. 11, line 13; Pg. 6, lines 1-29). 

In re claim 31, Ji discloses wherein a nitrogenous liquid comprises NPTF 
(Abstract). 

In re claim 32, the combined teaching of Mount and Ji discloses a semiconductor 
substrate treated in accordance with claim 17 (Pg. 2, lines 31-37, Mount). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron A. Dehne whose telephone number is (571) 270- 
7880. The examiner can normally be reached on Monday-Friday 7:30am-5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha T. Nguyen can be reached on (571) 272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Aaron A Dehne/ 
Examiner, Art Unit 2829 



/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



